Introduction
Trauma, flat foot, and serological disorders are the common etiologies for arthritis of subtalar joint. The treatment for endstage subtalar joint arthritis is in the form of fusion of joint [1] . Fusion of subtalar joint has a success rate of more than 80-90% [1, 2] . Failure of subtalar joint fusion is treated with revision surgery, fixation plus bone grafting [1, 2] . We present a case of subtalar arthritis treated with fusion, where fusion failed because of the fact that tuberculosis was the primary etiology giving rise to subtalar arthritis, though tuberculous affection of subtalar joint is rare.
Case Report
A 66-year-old female presented with chief complaints of progressively worsening pain in the left ankle with inability to stand or walk, more so while walking over uneven surfaces for the past 8 months. On detailed history taking, no other specific positive points such as trauma, pain in other joints, or any constitutional symptoms were found. Clinical examination revealed diffuse tender horseshoe-shaped swelling all around subtalar joint with markedly restricted, painful subtalar joint movements. Her X-rays revealed a reduction of subtalar joint space with generalized osteoporosis (Fig. 1a and b ). 20° and 40° Broden views also confirmed the presence of subtalar arthritis ( Fig. 2a and b) . All blood investigations including arthritic profile were within normal range. She was diagnosed as a case of seronegative type of subtalar joint arthritis. She underwent surgical intervention in the form of open subtalar joint arthrodesis with sinus tarsi approach. All, posterior, anterior, and medial facets of subtalar joints were prepared for sound fusion. Two 6.5 mm cannulated cancellous screws were used in compression mode for fixation. Screws were passed from non-weight bearing aspect of heel up to the neck of the talus. Additional anterior screw from anterolateral aspect of calcaneus was also used. This screw was 5.0 mm cannulated cancellous and was used with the purpose of sound fusion of middle and anterior subtalar joint ( Fig. 3a and b) . The patient being a case with severe osteoporosis, addition of proximal tibial bone grafts was done to augment fusion. Calcium and Vitamin D3 supplements were also added. Her post-operative course was uneventful. After removal of suture, a below knee plaster was applied for 4 weeks, and the patient was kept non-weight bearing. X-rays at 6 weeks post-surgery showed slow union (Fig. 4a-c) . Teriparatide injections were added for enhancing union. X-rays at the end of 6 months did showed non-progressive and non-convincing progress of fusion ( Fig. 5a-f) . The patient was advised progressive weight bearing over 6 months. The patient always complained of persistence of swelling and pain on ambulation, which was treated with compression bandage and analgesics and anti-rheumatics. The patient kept on coming back with complains of pain, difficulty in walking, and swelling in the foot without any other symptoms. Hematological investigations were repeated, which showed a rise of CRP (16 mm/L) and ESR (36 mm/h) with total leukocyte count being 12000. A course of intravenous broad-spectrum antibiotics (1.5 grams of cefoperazone and sulbactam twice a day p l u s 7 5 0 m g o f amikacin once a day) was given for 3 weeks followed by 1 week of o r a l a n t i b i o t i c s (linezolid 600 mg t w i c e a d a y ) presuming a presence o f l o w -g r a d e infection. MRI could not be done because of the presence of stainless steel implants.
Computed tomography scan at 8 months post-surgery showed the persistence of erosion and joint space at fusion site ( Fig.  6a-c) . Considering this as a case of non--union plus infection, it was decided to go for two staged surgical interventions, where first stage was planned as removal of implants and debridement and the second stage as revision fusion after a course of antibiotics. At second surgery through the same approach, implants were removed. Fusion was found to be incomplete. No pus discharge was noticed. Dirty granulation tissues were scrapped from the fusion site, and material was sent for histopathology examination. Postoperatively, the patient was immobilized in anterior and posterior below knee plaster splints. The same broad-spectrum intravenous antibiotics were continued. Histopathologic examination showed epithelioid granulomas with plenty of giant cells suggestive of tuberculosis ( . This was of a great surprise as the patient had no previous history of tuberculosis or any constitutive symptoms such as fever, night-pains, weight loss, or loss of appetite. The samples were reviewed at two other laboratories which also confirmed the diagnosis of tuberculosis. Antituberculosis treatment was started and the patient was given rest in the same below knee splint for 6 more weeks. Plan was to do revision fusion after 6 weeks under cover of antituberculous drugs. Serology showed improvement and so was patient. X-rays showed signs of fusion, and hence, surgery was delayed ( Fig. 8a and b) . Spontaneous fusion was noticed just with antituberculous medicines, and at the end of 3 months, fusion got completed and the patient was walking full weight bearing without any complaints (Fig. 9a-f ).
Discussion Like other foot and ankle joints, subtalar joint does develop arthritis. The arthritis of subtalar joint could be either primary, degenerative, post-traumatic or following acquired flat foot deformity. Rheumatoid disease and other seronegative arthritides may also involve subtalar joint [1] . Initial treatment of subtalar joint arthritis is conservative in the form of rest, drugs, and activity modification [1, 2] . Failure of conservative care is an indication for fusion of subtalar joint [1, 2, 3] . Most commonly fusion of only posterior facet of subtalar joint is carried out [3] . Fusion of all three facets, anterior, middle as well as posterior was advised for difficult situations like post-traumatic subtalar arthritis by Mann et al. [2] . This is carried out w i t h preparations of all subtalar j o i n t s p l u s addition of a n t e r i o r screw from calcaneus to the neck of the talus. The reported nonunion rates for subtalar fusion vary from 5% to 45%. In the largest study of 184 cases, Easely et al. showed union rate up to 84% [2] . The common reasons for failure of subtalar fusion were documented to be the presence of avascular bone at fusion site, smoking and presence of adjacent ankle fusion [1, 2, 3] . Treatment for such failures is in the form of revision fusion with structural bone grafting and addition of fixation [1, 2, 3] . Tuberculosis of bone and joints is a rare entity (10-15%) in comparison to pulmonary tuberculosis (75-90%) [4] . Tuberculosis of the foot and ankle is very rare and it comprises of 0.13% of total extra-pulmonary tuberculosis cases [4] . The bone and joint tuberculosis is characterized by systemic plus local signs and symptoms. Systemic signs and symptoms are in the form of fever, loss of weight, and loss of appetite with night pains. Local signs and symptoms include marked spasm, swelling, pain at rest, and tenderness with painful restrictions of movements and wasting [4, 5] .
In the present case of established subtalar arthritis, failure of conservative care was addressed by fusion. In the present case of oldaged postmenopausal female, for successful fusion, all three, anterior, middle, and posterior facets of subtalar joint were fused with addition of anterior screw over and above two standard posterior screws fixing calcaneus body and talus neck. Looking at osteoporosis and the age of the patient, bone grafts were also added. Every efforts for getting successful end result were made, and still, there was failure of fusion. Failure of fusion was initially thought to be because of osteoporosis, and teriparatide was added and immobilization was prolonged. Later on, it was postulated that a low-grade infection could be the reason for failure, though the serological investigations were indeterminate. Chemotherapy with extended immobilization administered to combat low-grade infection also did not work. Magnetic resonance imaging could have given further insight into the reason for failure of fusion, but it was not possible due to the presence of metallic implants. Exploration, implant removal, and curettage were thought to be the last helping procedure for managing failure of fusion in the present case. Tuberculosis of subtalar joint as a reason of non-union was never thought because of the absence of typical systemic as well as local signs and symptoms of disease and rarity of location. It was only when implant removal and debridement of fusion area were done that histopathological study of retrieved material showed the presence of tuberculosis. To the best of our knowledge, in a perfectly executed subtalar fusion procedure, failure of fusion due to the presence of tuberculosis of subtalar joint and absence of typical signs and symptoms of tuberculosis has not been reported till date. The established method of care for tuberculosis of joints in the form of antituberculous drugs, rest in functional position and supportive therapy, succeeded in our case. In India, pulmonary tuberculosis is the most common (75-90%) form of tuberculosis. Rate of involvement of foot and ankle joints is 1-5% of all osteoarticular tuberculosis cases. Most commonly tuberculosis, in foot and ankle, involves calcaneus, talus, first metatarsal, and navicular [4, 6, 7, 8] . With the absence of typical signs and symptoms, tuberculosis of the foot and ankle mimics like many other pathologies and hence is often misdiagnosed [4, 5, 6, 7, 8] . In developing countries, tuberculosis of foot and ankle postulates a challenge in diagnosis and must always be suspected, more so in failure cases. We submit that in developing countries like India, only a high index of suspicion for tuberculosis can only help clinician. For all complex situations, tuberculosis must strike to clinician as a key culprit.
Conclusion From the present case report, we suggest that, in developing countries, clinician should have a high index of suspicion for tuberculosis as a prime reason for joint fusion failures. Tuberculosis can be noticed even at the rare locations like subtalar joint without supportive signs, symptoms, and investigations.
